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SPINDLE MOTOR 

This is a divisional of co-pending application Ser. No. 
07/706,294, ?led on May 28, 1991, now US. Pat. No. 
5,l34,33l. 

BACKGROUND OF THE INVENTION 
l. Field of the Invention 
The present invention relates to a spindle motor for 

rotating a recording disk such as a magnetic disk. 
2. Description of the Related Art 
In general, a spindle motor includes a shaft member, 

a hub member rotatably mounted on the shaft member 
with a bearing member therebetween, a rotor magnet 
mounted on the hub member, and a stator disposed in 
opposed relation to the rotor magnet. A recording disk 
is mounted on the hub member in a predetermined man 
ner. A magnetic ?uid sealing means is provided on an 
outer side of the bearing means in order to prevent 
impurities, such as grease for the bearing member, from 
entering a disk chamber. The magnetic ?uid sealing 
means includes a magnetic ?uid for forming a sealing 
layer, and a magnetic ?uid retaining means for magneti 
cally retaining the magnetic ?uid. 

In the above-described type of spindle motor, a mag 
netic ?ux from the magnetic ?uid retaining means leaks. 
and adversely affects a recording member mounted on 
the hub member and/or a head means for reading (and 
/or writing) information. Such leaking magnetic flux 
has become a subject of attention as the information 
recording density increases. . 

In the spindle motor of the above-described type, a 
?exible substrate is generally used for supplying a driv 
ing current to a coil of the stator in a predetermined 
manner. That is. the coil is electrically connected to a 
terminal portion provided on one end portion of the 
?exible substrate, and a connector member provided on 
the other end portion of the ?exible substrate is electri 
cally connected to a connector means of a driving de 
vice. Consequently, electrical connection of the ?exible 
substrate is completed. and the size of the motor is in 
creased. 

Furthermore, in the aforementioned type of spindle 
motor, an internally threaded hole is formed in the shaft 
member, and a clamp member for mounting a recording 
disk is mounted by bringing an attaching screw into 
engagement with this internally threaded hole. How 
ever, the internally threaded hole extends only halfway 
through the shaft member. Therefore, when the shaft 
member (or both the hub member and the shaft member 
when the shaft member is formed integrally with the 
hub member) is surface processed, a surface processing 
liquid may not enter the distal end portion of the inter 
nally threaded hole, leaving the distal end of the inter 
nally threaded hole in a non-processed state. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to pro 
vide a spindle motor which is capable of suppressing a 
magnetic ?ux leaking from a magnetic ?uid retaining 
means and thereby reducing adverse effect of the leak‘ 
ing magnetic ?ux. 
A second object of the present invention is to provide 

a spindle motor which enables assembly of the motor 
and mounting of the motor on a driving device to be 
facilitated. and which enables the overall size of the 
motor to be reduced. 
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2 
A third object of the present invention is to provide a 

spindle motor which enables an internally threaded hole 
formed in a shaft member to be surface processed deep 
inside thereof, and which is capable of maintaining 
cleanness of a disk chamber. 
Other objects and features of the present invention 

will become clear from the following description taken 
in connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of a ?rst embodiment 
of a spindle motor according to the present invention; 
FIG. 2 is an enlarged cross-sectional view of the 

essential parts of the spindle motor of FIG. 1; 
FIG. 3 is an enlarged cross-sectional view of the 

essential parts of a second embodiment of the spindle 
motor according to the present invention; 
FIG. 4 is an enlarged cross-sectional view of the 

essential parts of a third embodiment of the spindle 
motor according to the present invention; 
FIG. 5 is a perspective view of a permanent magnet 

in the spindle motor of FIG. 4; 
FIG. 6 is a cross-sectional view of a fourth embodi 

ment of the spindle motor according to the present 
invention; 
FIG. 7 is an enlarged view ofa connector means and 

the vicinity thereof of the spindle motor of FIG. 6; 
FIG. 8 is an enlarged cross-sectional view of the 

lower portion of the spindle motor of FIG. 6; 
FIG. 9 is an enlarged perspective view of an elastic 

member in the spindle motor of FIG. 6; and 
FIGS. 10-A and 10-13 are respectively perspective 

views showing modi?cations of the elastic member. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention will now be 
described in detail with reference to the accompanying 
drawings. 

First, a ?rst embodiment of a spindle motor accord 
ing to the present invention will be described with refer 
ence to FIGS. 1 and 2. 

Referring ?rst to FIG. 1, a spindle motor comprises a 
bracket 2, a shaft member 4 ?xed to the bracket 2, and 
a hub member 6 which is relatively rotatable with re 
spect to the shaft member 4. The bracket 2 has a sub 
stantially disk-shaped bracket body 8 having an up 
ward-projecting boss portion 10 at its central portion. 
The bracket 2 is ?xed to a frame (not shown) of a driv 
ing unit. 
One end portion (a lower end portion) of the shaft 

member 4 is ?xed to the boss portion 10 of the bracket 
2 by means of, for example, press ?tting. The shaft 
member 4 projects from the bracket 2 in a substantially 
upward direction. The shaft member 4 may be formed 
integrally with the bracket 2.‘Practically, the bracket 2 
is formed of aluminum or an aluminum alloy while the 
shaft member 4 is formed of a magnetic material, such as 
iron. 

A stator 12 is mounted on the intermediate portion of 
the shaft member 4. The stator 12 has a stator core 14 
formed by piling a plurality of core plates on top of 
another, and a coil 16 wound around the stator core 14 
a predetermined number of times. Bearing members 18 
and 20 are provided on the two end portions (the por 
tions located on the outer side of the portion on which 
the stator 12 is mounted) of the shaft member 4 so as to 
rotatably support the hub member 6 therethrough rela 
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tive to the shaft member 4. Practically. one end portion 
(a lower end portion) of the hub member 6 is supported 
on the bearing member 18 with an annular bush member 
22 formed of a magnetic material, such as iron, therebe 
tween. and the other end portion (an upper end portion) 
of the hub member 6 is directly supported on the bear 
ing member 20. 
The hub member 6 has a cylindrical hub body 24. One 

end portion of the hub body 24 made of aluminum or an 
aluminum alloy projects outward in the radial direction 
to form a ?ange portion 26. A plurality of recording 
members (not shown), such as magnetic disks, are 
mounted between that ?ange portion 26 and a clamp 
member (not shown) mounted on the other end portion 
of the hub member 24 with an annular spacer (not 
shown) therebetween. A yoke member 25 formed of a 
magnetic material is provided on the inner peripheral 
surface of the intermediate portion of the hub body 24, 
and a rotor magnet 27 is mounted on the inner periph 
eral surface of the yoke member 25. 

Magnetic ?uid sealing means 28 and 30 are respec 
tively provided on the outer side of the bearing mem 
bers 18 and 20. The magnetic ?uid sealing means 28 and 
30 have substantially the same structure. Therefore, the 
magnetic ?uid sealing means 28 disposed on the outer 
side of the bearing member 18 (disposed between the 
bearing member 18 and the bracket 2) will be described. 

Referring to both FIGS. 1 and 2, the magnetic ?uid 
sealing means 28 (30) has a magnetic ?uid retaining 
means 32 which is mounted on the inner peripheral 
surface of the end portion of the bush member 22. The 
magnetic ?uid retaining means 32 has an annular perma 
nent magnet 34, and a pair of pole pieces 36 and 38 
disposed on the two end surfaces of the annular perma 
nent magnet 34. The inner peripheral edge portion of 
each of the pole pieces 36 and 38 extends further in 
wardly than the inner peripheral edge of the permanent 
magnet 34, and is located adjacent to the outer periph 
eral surface of the shaft member 4. A magnetic ?uid 40 
is filled and retained between each of the pole pieces 36 
and 38 and the shaft member 4 so as to form a sealing 
layer. As shown in FIG. 1, in the other magnetic ?uid 
sealing means 30, the magnetic ?uid retaining means 32 
is mounted on the inner peripheral surface of the other 
end portion of the hub member 6 with an annular ring 
42 formed of a magnetic material therebetween. 

Practically, the annular permanent magnet 34 of the 
magnetic ?uid sealing means 28 (30) is magnetized in an 
axial direction (in the vertical direction as viewed in 
FIGS. 1 and 2): the outer end surface portion thereof 
(the lower end surface portion as viewed in FIGS. 1 and 
2 or the upper end surface portion of the other magnetic 
?uid sealing means 30) is magnetized to the S pole, and 
the inner end surface portion thereof (the upper end 
surface portion as viewed in FIGS. 1 and 2 or the lower 
end surface portion of the other magnetic ?uid sealing 
means 30) is magnetized to the N pole. Regarding this, 
in the outer pole piece 36, the inner end surface portion 
thereof which is in contact with the permanent magnet 
34 is magnetized to the N pole, while the outer end 
surface portion thereof is magnetized to the S pole, as 
shown in FIG. 2. Also, in the inner pole piece 38, the 
outer end surface portion thereof which is in contact 
with the permanent magnet 34 is magnetized to the S 
pole, and the inner end surface portion thereof is mag 
netized to the N hole, as shown in FIG. 2. 

Practically, a magnetized portion 44 is provided on 
one end portion (lower end portion) of the shaft mem 
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4 
ber 4 so as to suppress the magnetic ?ux leaking from 
the magnetic ?uid retaining means 32 of the magnetic 
?uid sealing means 28. The magnetized portion 44 may 
be formed by bringing a magnetizing portion (not 
shown) of a magnetizing device into contact with or 
locating it adjacent to one end portion of the shaft mem 
ber 4. When the outer end surface portion of the outer 
pole piece 36 is magnetized to the S pole, as shown in 
FIGS. 1 and 2, the one end portion of the shaft member 
4 is magnetized to the N pole. In this way, the inner 
portion of the one end portion of the shaft member 4, 
i.e., the inner portion located adjacent to the outer pole 
piece 36, is magnetized to the S pole, as shown in FIG. 
2, and a magnetic ?ux is generated from the magnetized 
portion 44 of the shaft member 4 and magnetic ?uid 
retaining means 32 in the manner indicated by the solid 
lines in FIG. 2. Consequently, the magnetic ?ux leaking 
from the magnetic ?uid retaining means 32 _is sup 
pressed by the magnetized portion 44 of the shaft mem 
ber 4 (part of the magnetic ?ux leaking from the retain 
ing means 32 is blocked by the brush member 22), and 
the magnetic ?ux leaking outwardly from the hub mem 
ber 6 is thereby reduced. The magnetized portion 44 is 
magnetized to, for example, 30 to 70 Gauss. When it is 
magnetized strongly, the magnetic ?ux leaking from 
that magnetized portion 44 causes a problem. A weakly 
magnetized portion 44 may not be able to suppress the 
leaking magnetic ?ux effectively. v 

In a case where the permanent magnet 34 of the mag 
netic ?uid retaining means 32 is disposed reversely, i.e., 
where the outer end surface portion of the permanent 
magnet 34 is magnetized to the N pole and the inner end 
surface portion thereof is magnetized to the S pole, the 
one end portion of the shaft member 4 is magnetized to 
the S pole which is the opposite pole to that of the 
aforementioned case. 
The leaking magnetic ?ux of the spindle motor hav 

ing the configuration shown in FIGS. 1 and 2 was mea 
sured. The annular permanent magnet 34 of the mag 
netic ?uid sealing means 32 was magnetized to 300 
Gauss, and the one end portion of the shaft member 4 
was magnetized to 50 Gauss. The leaking magnetic ?ux 
measured at a speci?c position separated from the cen~ 
tral axis of the shaft member 4 outwardly in the radial 
direction by 20 mm and located in the vicinity of the 
upper surface of the ?ange portion 26 of the hub mem 
ber 6 was 1.5 Gauss. In a spindle motor having the same 
structure as that of the aforementioned one with the 
exception that the shaft member 4 has no magnetized 
portion 44, the leaking magnetic ?ux measured at the 
same speci?c position was 3.5 Gauss. It is clear from the 
results of the measurements that provision of the mag 
netized portion 44 on the shaft member 4 greatly re 
duces the leaking magnetic ?ux from the magnetic ?uid 
retaining means 32, and thus eliminates adverse effect of 
this leaking magnetic ?ux on the spindle motor mounted 
on the driving device. 
When the leaking magnetic ?ux from the magnetic 

?uid retaining means 32 of the other magnetic ?uid 
sealing means 30 should be reduced, a magnetized por 
tion is also provided on the other end portion of the 
shaft member 4 (the other end portion thereof is magne 
tized in the same manner). 
FIG. 3 shows in an enlarged fashion the essential 

parts of a second embodiment of a spindle motor ac 
cording to the present invention. In this second and 
following third embodiments, the same reference nu 
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merals are used to denote components which are the 
same as those in the ?rst embodiment. 

In the second embodiment shown in FIG. 3. one end 
portion of the shaft member 4 is not magnetized but a 
permanent magnet 52 (which constitutes the magne 
tized portion) is embedded in one end portion of the 
shaft member 4. A cylindrical recessed portion 54 is 
formed in one end portion of the shaft member 4. The 
recessed portion 54 is open to the end surface of the 
shaft member 4. The recessed portion 54 may be ex 
tended to the vicinity of the outer pole piece 36 of the 
magnetic ?uid retaining means 32. The cylindrical per 
manent magnet 52 is ?tted into the recessed portion 54. 
As in the case of the ?rst embodiment, the permanent 

magnet 34 of the magnetic ?uid sealing means 28 is 
magnetized in the axial direction (in the vertical direc 
tion): the outer end surface portion thereof is magne 
tized to the S pole and the inner end surface portion 
thereof is magnetized tothe N pole. With respect to this, 
the outer end surface portion of the outer pole piece 36 
is magnetized to the S pole, and the inner end surface 
portion of the inner pole piece 38 is magnetized to the N 
pole. The permanent magnet 52 is ?tted into the re 
cessed portion 54 of the shaft member 4 such that the S 
pole thereof is located adjacent to the magnetic ?uid 
retaining means 32 and that the N pole thereof is located 
adjacent to the one end portion of the shaft member 4. 
Other structures of the second embodiment are the 
same as those of the ?rst embodiment, description 
thereof being omitted. 

In the second embodiment, the magnetic ?ux leaking 
from the magnetic fluid retaining means 32 is sup 
pressed by the permanent magnet 52 embedded in the 
shaft member 4, and the magnetic flux leaking from the 
hub member 6 is thus reduced. 
FIGS. 4 and 5 show in an enlarged fashion the essen 

tial parts of a third embodiment of the spindle motor 
according to the present invention. 

In the third embodiment shown in FIG. 4, a magne 
tized portion is provided in the bracket 2 in place of in 
the shaft member 4. An annular recessed portion 62 is 
formed in the bracket body 8 of the bracket 2, and an 
annular permanent magnet 64 (see FIG. 5 also) is ?tted 
into the annular recessed portion 62. The permanent 
magnet 64 is preferably disposed in opposed relation to 
the magnetic ?uid retaining means of one of the mag 
netic fluid sealing means. 

In this third embodiment, a similar magnetic ?uid 
sealing means (not shown in FIG. 4) to that of the ?rst 
embodiment is provided. With respect to this, the per 
manent magnet 64 is ?tted into the recessed portion 62 
such that one end surface portion opposed to the mag 
netic flux retaining means (the upper end surface por 
tion as viewed in FIG. 4) has the S pole and that the 
other end surface portion thereof (the lower end surface 
portion as viewed in FIG. 4) has the N pole. In that 
case, the bracket 2 is preferably made of a magnetic 
material, such as iron. The other structures of the third 
embodiment are the same as those of the ?rst embodi 
ment, although they are not shown in FIGS. 4 and 5, 
description thereof being omitted. 

In the third embodiment, the permanent magnet 64 
embedded in the bracket 2 generates a magnetic ?ux 
indicated by the solid lines in FIG. 4. This magnetic flux 
from the permanent magnet 64 suppresses the magnetic 
?ux leaking from the magnetic fluid retaining means 
and hence reduces the magnetic ?ux leaking from the 
hub member 4, as in the case of the ?rst embodiment. 
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6 
In the first to third embodiments. the magnetic fluid 

retaining means includes the permanent magnet 34 and 
the pair of pole pieces 36 and 39. However. the struc 
ture of the magnetic ?uid retaining means is not limited 
to this but it may also be constructed by a permanent 
magnet and a single pole piece. Alternatively, the mag 
netic ?uid retaining means may be constructed by a 
permanent magnet alone. In either case, it is possible to 
reduce the leaking magnetic ?ux by providing the 
aforementioned magnetized portion. 

Furthermore, although the permanent magnet 64 is 
provided in the bracket 2 in the third embodiment, a 
particular portion of the bracket 2 may be magnetized, 
as in the case of the ?rst embodiment. In that case, a 
magnetizing portion of the magnetizing device may be 
located near or brought into contact with the outer 
surface of the bracket 2 after assembly of the motor so 
as to magnetize that outer portion to a polarity opposed 
to that of the outer end surface portion of the permanent 
magnet of the magnetic ?uid retaining means. Alterna’ 
tively, a magnetic plate may be provided on the inner 
surface of the bracket 2 made of a non-magnetic mate 
rial, that magnetic plate being magnetized. 
FIGS. 6 to 9 show a fourth embodiment of the spin 

dle motor according to the present invention. 
In FIG. 6, a spindle motor includes a substantially 

cylindrical bracket 102, and a hub member 104 which is 
relatively rotatable with respect to the bracket 102. The 
bracket 102 is mounted on a frame 106 (part thereof 
being shown in FIG. 8) ofa driving device by means of, 
for example, a ?xing screw 105 (FIG. 8). The hub mem 
ber 104 is rotatably supported on the bracket 102 
through a bearing means 108. The bearing means 108, 
which is a so-called unit type bearing member, includes 
a shaft member 110 (which functions as the shaft mem 
ber for supporting the hub member 104), an outer sleeve 
member 112 disposed on the outer side of the shaft 
member, and a plurality of spherical members 114 and 
116 disposed between the shaft member 110 and the 
outer sleeve member 112. One end portion (upper end 
portion) of the outer sleeve member 112 is ?xed substan 
tially to the central portion of the bracket 102, and the 
other end portion (lower end portion) thereof projects 
outward from the bracket 102. The plurality of spheri 
cal members 114 are disposed on one end portion of the 
outer sleeve member 112, and a sealing member 118 
formed of a rubber material is disposed on the outer side 
of the spherical members 114 (above the spherical mem 
ber 114 as viewed in FIG. 6). Also, the plurality of 
spherical members 116 are disposed on the other end 
portion of the outer sleeve member 112, and a cap mem 
ber 122 formed of a metal material (which may be 
coated with a rubber material 123) is disposed on the 
outer side of the spherical members 116 (below the 
spherical members 116 as viewed in FIG. 6). 
One end portion of the shaft member 110 passes the 

outer sleeve member 112 and projects outward. The 
hub member 104 is ?xed to the projecting end portion of 
the shaft member 110. The hub member 104 has on its 
outer periphery a ?ange portion 124 which projects 
outwardly in the radial direction. The flange portion 
124 is formed integrally with the hub member 104. The 
?ange portion 124 has a hanging portion 126 which 
hangs downwardly. The hanging portion 126 is formed 
integrally with the flange portion 124. A recording 
member 125, such as a magnetic disk, is ?xed to the 
?ange portion 124 by means of a clamp member 127. 
The shaft member 110 has an internally threaded hole 
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128 into which a ?xing screw 129 is screwed so as to ?x 
the clamp member 127. The internally threaded hole 
128 and the structure related to this will be described 
later in detail. 
An annular yoke member 130 is mounted on the inner 

peripheral surface of the hanging portion 126 of the hub 
member 104, and an annular rotor magnet 132 is 
mounted on the inner peripheral surface of the yoke 
member 130. Also, a stator 134 is disposed in opposed 
relation to the rotor magnet 132. The stator 134 has a 
stator core 138 which is ?xed to the outer peripheral 
surface of an annular projection 136 of the bracket 102 
and around which a coil 140 is wound a predetermined 
number of times. . 

In the thus-arranged spindle motor, a lead 140a (FIG. 
8) of the coil 140 is connected to a connector means 142 
in the manner described below. Referring to FIGS. 6 to 
8, a rectangular recessed portion 144, which is open to 
the inner side of the bracket 102, is formed at a predeter 
mined position of the bracket 102, and the connector 
means 142 is ?tted in the recessed portion 144. The 
connector 142 has a rectangular connector body 146 
made of, for example, a synthetic resin. Four ?rst termi 
nals 148 and four second terminals 150 are provided on 
the connector body 146. The ?rst terminals 148 are 
shorter than the second terminals 150. The ?rst termi 
nals 148 are connected to the corresponding second 
terminals 150 within the connector body 146 (see FIG. 
6). Also, four small through-holes 152 are formed in the 
connector body 146 (the portion thereof located be 
tween the ?rst and second terminals 148 and 150). The 
left portion of the connector body 146 as viewed in 
FIG. 6, including that portion, is exposed on the inner 
side of the bracket 102. Four leads 1400 led from the 
coil 140 of the stator 134 pass through the through-holes 
152 and are electrically connected to the corresponding 
?rst terminals 148 by means of, for example, soldering. 
A connector means 154 (FIG. 8) ofthe driving device 

is connected to the connector means 142. That is, the 
connector means 154 has a connector body 156 made of, 
for example, a synthetic resin. The connector body 156 
has four receiving terminals which respectively corre 
spond to the second terminals 150. The second termi 
nals 150 of the connector means 142 are electrically 
connected to the receiving terminals. This electrical 
connection is achieved by mounting the motor on the 
frame 106 of the driving device. The connector 154 is 
electrically connected to a circuit means (not shown) of 
the driving device. Practically, a thin sealing member 
158 (not shown in FIG. 8) made of a synthetic resin is 
adhered to the inner surface of the bracket 102 so as to 
reliably seal the interior of the bracket 102. 

In the above-described spindle motor, the connector 
means 142 is directly ?xed to the bracket 102 and this 
provides the following advantages. 

First, the leads 1400 of the coil 140 can be extended 
outward past the through-holes 152 in the connector 
body 146. This facilitates extension of the coil 140. Se 
condly, the structure related to the connector means 
142 is simpli?ed, and the assembly and mounting of the 
motor on the driving device are facilitated. Thirdly, 
since the ?rst and second terminals 148 and 150 of the 
connector means 142 are protruded outward from the 
bracket 102, the height of the motor, particularly, the 
distance between the undersurface of the bracket 102 
and the upper surface of the hub member 104, can be 
effectively reduced, thus reducing the height of the 
driving device. 
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8 
Next, the internally threaded hole 128 and the struc 

ture related to this hole will be described. A through 
hole 162 formed in the shaft member 110 extends along 
the axis thereof from one end to the other end thereof. 
The internally threaded hole 128 is formed at one end 
portion of the through-hole 162. Since the shaft member 
110 has the through-hole 162, a processing liquid enters 
the through-hole 162, particularly, the internally 
threaded hole 128, and the shaft member 110 can be 
surface processed without leaving any non-processed 
portion. 
As can be seen from FIG. 6, formation of the 

through-hole 162 causes the space where the spherical 
members 114 and 116 are accommodated (the space 
between the shaft member 110 and the outer sleeve 
member 112) and an accommodating chamber (the 
space where the recording member 125 is accommo 
dated) to communicate with each other. In that case, a 
lubricant grease may enter the accommodating cham 
ber past the through-hole 162. To prevent entering of 
the grease, an elastic member 164 is inserted in the other 
end portion of the through-hole 162 so as to seal the 
through-hole 162. The elastic member 164 may be press 
?tted in the through-hole 162 after the spherical mem 
bers 114 and 116 are mounted between the shaft mem 
ber 110 and the outer sleeve member 112 to assembly 
the bearing unit. Therefore, no special tool is required 
to mount the elastic member 164. 
The elastic member 164 may be made of a synthetic 

rubber, such as nitrile rubber (NBR). Practically, the 
elastic member 164 has a spherical shape, and the outer 
diameter thereof is made slightly larger than the inner 
diameter of the through-hole 162. When press ?tted in 
the through-hole 162, the elastic member 164 is elasti 
cally deformed in the axial direction to form a substan 
tially elliptical shape and is closely ?tted to the inner 
peripheral surface of the through-hole 162. In this state, 
the elastic member 164 keeps imparting a ?xed amount 
of elastic force to the inner peripheral surface of the 
through-hole 162, and thus blocks communication be 
tween the accommodating chamber and the internal 
space of the bearing unit. 
The elastic member 164 may also be made of other 

rubber materials, such as styrene butadiene rubber 
(SBR) or acrylic rubber (ACM). An elastic member 
made of any of these rubbers ensures high sealing char 
acteristics and easy manufacture. 

Practically, the elastic member 164 has a spherical 
shape, as shown in FIG. 9. Alternatively, the elastic 
member 164 may have an egg-like shape, as shown in 
FIG. 10-A, or a columnar shape, as shown in FIG. 10~B. 
The elastic member 164 can be formed into any shape as 
long as it can seal the through-hole 162. Alternatively, 
the elastic member 164 may be formed of a synthetic 
resin. 

In the fourth embodiment shown in FIGS. 6 to 9, the 
hub member 104 is ?xed to the shaft member 110 of the 
bearing unit. However, the present invention can also 
be applied to a spindle motor in which the shaft member 
is formed integrally with the hub member and in which 
the shaft member is rotatably supported through a com 
monly used bearing member. In that case, the shaft 
member and the hub member are surface processed 
concurrently. 
While the preferred forms of the present invention 

have been described, it is to be understood that modi? 
cations will be apparent to those skilled in the art with 
out departing from the scope of the following claims. 
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What is claimed is: 
1. A spindle motor including a hub member on which 

a recording disk is mounted. a rotor magnet mounted on 
said hub member, and a stator disposed in opposed 
relation to said rotor magnet, the recording disk being 
?xed to said hub member by means of a clamp member, 
said spindle motor being rotated by a relative rotation 
between between said rotor magnet and said stator, 

the improvement being characterized in that a 
through-hole which passes said hub member in an 
axial direction is formed in a shaft portion of said 
hub member, in that an internally threaded portion 
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is formed in said through-hole for threadedly en 
gaging said clamp member, and in that an inner end 
portion of said through-hole is sealed by a sealing 
means. 

2. The spindle motor according to claim 1, wherein 
said sealing means comprises an elastic member, 

3. The spindle motor according to claim 2, wherein 
said elastic member is made of synthetic rubber. 

4. The spindle motor according to claim 2, wherein 
said elastic member has a spherical form. 

* * i * t 


